Tandem mass spectrometry defines the stoichiometry and quaternary structural arrangement of tryptophan molecules in the multiprotein complex TRAP.
We have used tandem mass spectrometry to examine the stoichiometry and binding sites of trp molecules in various assemblies of the protein complex TRAP. The results show that TRAP forms oligomers containing 11 and 12 subunits. MS/MS experiments show that up to 11 trp molecules bind to the 12-mer but that during gas-phase dissociation 5 then 6 trp molecules are released reflecting the different gas-phase stabilities of the partially ligated forms. At high trp concentrations, the protein assembles to form a double ring structure. Tandem mass spectrometry reveals that it is composed of 24 subunits with up to 22 molecules of trp. Dissociation of the complex reveals the same dissociation pathway as for the single ring structure, allowing us to propose a model for the assembly of the TRAP 24-mer based on the different environments of trp molecules. More generally, these results demonstrate the power of tandem mass spectrometry for defining the stoichiometry and quaternary structural arrangement of subunits and ligands within a 46-component multiprotein multiligand complex.